experiences with 80 patients tested in this manner in Japan, and Wada and Rasmussen 19 have studied dosage and factors of safety in an experimental study in monkeys and discussed the clinical application of the test in 30 patients. Terzian and Cecotto, 17 Perria et al., 13 Alemh and Donini 1 and Lansdell n recently have also reported their experiences with this method of lateralization of speech, but in all cases the number of lefthanded patients studied was too small to permit an appraisal of the relationship of handedness to the side of representation of speech.
Intracarotid injection of Sodium Amytal in varying dosage has also been used as a diagnostic tool by Rovit et al. ~4 in the evaluation of the electroencephalogram of certain epileptic patients.
In this paper, we shall report the results of intracarotid injections of Sodium Amytal which were carried out to determine the side of representation of speech in a consecutive series of 133 patients. We shall deal chiefly with the safety and validity of the method, and with the relationship of handedness to cerebral dominance for speech in left-handed and ambidextrous patients.
Case Material
The 135 patients in this study include the 30 previously reported by Wada and Rasmussen, 19 together with 103 new patients. All were in-patients at the Montreal Neurological Institute and, with one exception, were being considered for surgical intervention for the relief of focal cerebral seizures. In 103 patients the seizures were known (or thought) to be secondary to cerebral cicatrix. In 13 others, the seizures were secondary to neoplasms (10 gliomas and 2 meningiomas), and in 7 to arteriovenous malformations. One patient had a subdural cyst within the middle fossa associated with seizures, and 1 patient had a thalamic tumor in the left hemisphere without seizures (Table 1) .
The patients were subjected to this test only if they were left-handed, ambidextrous or, in the case of right-handed patients, if some clinical clue cast doubt upon the side of representation of speech. Seventy-eight (63 per cent) were males and 45 (87 per cent) females, and the ages ranged from 10 to 56 years, with a mean of 27.9 years (Table ~) . There were no significant differences in intelligence between the left-and right-handed subjects, and the group as a whole was not retarded (Table 3 ). In no case was a patient too verbally retarded to understand the test instructions.
The contralateral hemiparesis, hemianesthesia and hemianopsia evoked by the injection of Amytal usually were completely reversed in 5 min. or less; dysphasia, when produced, usually cleared in 10 min. or less, and the change in affect, when seen, usually lasted less than 30 rain. There were no significant complications of the test in any of these patients. In ~ patients a tonic, posturing seizure-like reaction resulted, instead of the expected contralateral hemiparesis, presumably caused by inadvertent injection of the drug into the vertebral artery. This reaction disappeared in ~ to 3 min. in each case, and was not associated with any significant disturbance of respiration or other vital signs. There was complete amnesia for the episode in each instance. All but 4 of the patients tested are known to be living, and of these 4, ~ died a year or so later of recurrence of malignant glioma, 1 a year later of a hemorrhage from an arteriovenous malformation, and 1 from undetermined causes several months following discharge from hospital.
Method
The method is essentially that described in the previous report by Wada and Rasmussen. 19 The test is carried out with local anesthesia and without premedication. The Sodium Amytal is injected rapidly (1-3 sec.), while the patient, lying on his back, counts and keeps his arms raised and his knees drawn up and flexed. In adults, a standard dose of 200 rag. of 10 per cent Sodium Amytal is used, and the dose is reduced to 175 or 150 mg. for children, depending on their size and age. Identical tests are carried out bilaterally on separate days whenever possible. At the beginning of the injection the patient is asked to count, and is instructed to keep counting and naming objects presented to him. During the contralateral 
